This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
25 October 2O01 (25.10.2001) 




(10) International Publication Number 

PCX wo 01/78615 Al 



(51) Interoationai Patent Classification': A61B 17/80 

(21) International Application Number: PCT/CHOl/00190 

(22) International Filing Date: 28 March 2001 (28.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

09/453,911 



1 9 April 2000 ( 1 9.04.2000) US 



(71) Applicant (for all designated States except CA, US): SYN- 
THES AG CHUR [CH/CH]; Grabenstrasse 15. CH-7002 
Chur (CH). 

(71) Applicant (for CA only): SYNTHES (US.A.) [US/US]; 
1690 Russell Road, RO. Box 1766. Paoli. PA 1 930 M 222 

(US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): BRACE, Michael 
[US/US]; 1611 Bridle Path Drive, Lansdale. PA 19446 
(US). EMCH, Hansjuerg [CH/US]; 310 South 12th 
Street, Philadelphia, PA 19107 (US). 

(74) Agent: LUSUARDI, Werther; On Lusuardi AG, 
KreuzbUhlstrasse 8, CH-8008 Zurich (CH). 

(81) Designated States (national): AU. CA. JP, NZ, US, ZA. 

(84) Designated States (regional): European patent (AT, BE, 
CH. CY. DE, DK. ES. H, FR, GB, GR, IE, IT, LU, MC, 
NL. PT. SE, TR). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

[Continued on next page] 



= (54) Title: BONE FIXATION ASSEMBLY 



00 

o 




(57) Abstract: The present invention relates to 
a bone fixation assembly for securing a fixation 
device (10). such as a bone plate, to bone. The 
assembly includes the fixation device (10). 
a bushing (14), a fastening screw (32), and a 
locking screw (34). The bushing (14) is sealed 
within a through hole (12) in the fixation 
device (10) and can rotate within the through 
hole (12) and has a sidewall (20) with a bore 
(24). The sidewall (20) has at least one slot 
(28; 28a) for allowing outward expansion of 
the sidewall (20) against the through hole (12) 
to thereby lock the bushing (14) at a selected 
angle relative to the axis of the through hole 
(12). The fastening screw (32) has a threaded 
shaft (36) for insertion through the bore (24) 
of the bushing (14) and threads into bone to 
secure the bushing (14) and fixation device (10) 
to bone. The head (38) of the fastening screw 
(32) fits in the bushing (14) and includes a 
radial waU (44) and open end defirung a recess 
(50). The radial side wall (44) has at least one 
slit (46) for allowing outward expansion of the 
radial wall (44) thereby outwardly expanding 
the sidewall (20) of the bushing (14). The 
locking screw (34) has a body that threads in 
the head (38) of the fastening screw (32) to 
thereby outwardly expand the radial wall (44) 
of the fastening screw (32). 
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BONE FIXATION ASSEMBLY 

5 

The present invention is directed to a bone fixation assembly, and in particular to 
a bushing and screw assembly for securing a fixation device to bone. 

Orthopaedic fixation devices, both internal and external, are frequently coupled to 
bone by the use of fasteners such as screws or pins. For example, bone plates can be 
secured to bone with bone screws inserted through plate holes. Securing the screws to 
the plate provides a fixed angle relationship between the plate and screw and reduces the 
incidence of loosening. One method of securing the screw to the plate involves the use 
of so-called "expansion-head screws." U.S. Patent No. 4,484,570 discloses an expansion- 
head screw with a head that has a recess, the walls of which contain a number of slits. 
After the expansion-head screw is inserted into bone through a hole in the fixation device, 
a locking screw is inserted into the recess to expand the walls of the recess to thereby lock 
the screw to the fixation device. 

20 In addition to securing the screw to the fixation device, it is also often desirable to 

insert the screws at an angle relative to the fixation device selected by the surgeon. The 
prior art discloses a number of these so-called "polyaxial" systems, most of which utilize 
a bushing located in a hole in the fixation device to provide for angulation of the screw 
relative to the fixation device. For example, U.S. Patent No. 5,954,722 discloses a 

2^ polyaxial locking plate that includes a plate hole having a bushing rotatable within the hole. 
As a screw is being inserted into bone through the bushing and plate hole, a threaded 
head of the screw engages a threaded internal surface of the bushing to expand the 
bushing against the wall of the plate hole, thereby locking the screw at the desired angular 
orientation with respect to the plate. 

30 

The present invention relates to an improved bone fixation assembly that allows for 
a surgeon-selected angle of a fastening screw relative to the fixation device and locking 
of the fastening screw once the screw is at the desired orientation. 

The present invention relates to a bone fixation assembly for securing a fixation 
35 device, such as a bone plate, to bone. The assembly includes a fixation device, a bushing, 
a fastening screw, and a locking screw. The bushing has a sidewall with an exterior 
surface configured and dimensioned for polyaxial rotation within the through hole of the 
fixation device and an interior surface which defines a bore that extends through the upper 
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and lower surfaces of the bushing. The sidewail has at least one slot for allowing outward 
5 expansion of the sidewail against the through hole of the fixation device to thereby lock the 
bushing at a selected angle relative to the axis of the through hole of the fixation device. 

The fastening screw has a threaded shaft configured and dimensioned for insertion 
through the bore of the bushing and threadably Insertable into bone to secure the bushing 
and fixation device to bone. The head of the fastening screw is configured and 
dimensioned for insertion in the bushing and includes a radial wall and open end defining 
a recess. The radial side wall has at least one slit for allowing outward expansion of the 
radial wall thereby outwardly expanding the sidewail of the bushing. The locking screw 
has a threaded body threadably received in the head of the fastening screw to thereby 
outwardly expand the radial wall of the fastening screw. 

The bushing can have a substantially frustospherical shape with the bore extending 
through the central axis of the bushing, perpendicular to the upper and lower surfaces. In 
an. exemplary embodiment, the bushing has an annular shoulder and the head of the 
fastening screw is flush with the upper surface of the bushing when the head of the 
20 fastening screw rests against the shoulder. The fastening screw can be provided with a 
lip protruding from the radial wall which rests on the annular shoulder when the fastening 
screw is threaded into the bone. 

In one embodiment, the sidewail of the bushing includes a plurality of slots 
extending from the upper surface of the bushing. Furthennore. one of the slots can extend 
2^ from the upper surface completely through the lower surface. In order to further increase 
the security of the bushing within the through hole, the exterior surface of the sidewail of 
the bushing and/or the walls of the through hole of the fixation device can be provided with 
ridges. 

In order to eliminate the need to tap a drilled hole, the fastening screw can be a 

30 

self-tapping screw. The fastening screw could also be a self-drilling screw. In an 
exemplary embodiment, the head of the fastening screw includes a tapered portion 
proximal to the threaded shaft. 

In one embodiment, the recess of the fastening screw has a bottom surface with a 
35 threaded hole for threadably receiving at least a portion of the threaded body of the locking 
screw. The locking screw can have a tapered end. Additionally, the radial wall of the head 
of the fastening screw can have a matching tapered inner surface. 
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The present invention also relates to a method for securing a fixation device having 
5 a through hole to bone. A fastening screw is inserted through a bushing located in the 
through hole of a fixation device. The fastening screw is then threaded into a bone. After 
the threading step is completed, the fastening screw is locked to the bushing and fixation 
device. The fastening screw can be inserted through the bushing at a surgeon-selected 
orientation relative to the fixation device. The fastening screw head is preferably expanded 
'° against the bushing to thereby lock the bushing to the fixation device. A locking screw can 
be inserted into a recess in the fastening screw head to cause the expansion. 

Preferred features of the present invention are disclosed in the accompanying 
drawings, wherein similar reference characters denote similar elements throughout the 
several views, and wherein; 

FIG. 1 shows a top view of a bone plate with four plate holes, each plate hole 
having a bushing according to the present invention. 

FIG. 2 shows a sectional view through line 1-1 of FIG. 1. 
20 FIG. 3 shows a top view of the bushing of FIGS. 1 and 2. 

FIG. 4 shows a sectional view through line 3-3 of FIG. 3. 

FIG. 5 shows a perspective view of the bushing of FIGS. 1-4. 

FIG. 6 shows a perspective view of a bone fixation assembly according to the 
present invention with a portion of the fastening screw shown in cross section to illustrate 
2^ insertion of the locking screw. 

FIG. 7 shows a top view of the fastening screw of FIG. 6 prior to insertion of the 
locking screw, 

FIG. 8 shows a top view of the locking screw of FIG. 6. 

FIG. 9 shows a sectional view of a bone plate having a second embodiment of the 

30 

bushing according to the present invention. 

FIG. 10 shows a section view with a drill inserted in one of the plate holes. 

FIG. 11 shows a sectional view with the fastening screws being inserted into the 
bushings. 

j5 FIG. 12 shows a sectional view with the locking screws inserted into the fastening 

screws. 
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For convenience, the same or equivalent elements in the various embodiments of 
5 the invention illustrated in the drawings have been identified with the same reference 
numerals. Further, in the description that follows, any reference to either orientation or 
direction is intended primarily for the convenience of description and is not intended in any 
way to limit the scope of the present invention thereto. 

FIGS. 1 and 2 show a bone fixation device 10 having through holes 12 for receiving 
a fastener to secure device 10 to bone. Although device 10 is shown as a bone plate, 
device 10 can be any suitable internal or external fixation device. Examples of such 
devices include an external fixator, a clamp for a spinal rod, and the like. Each of through 
holes 12 has a bushing 14. 

As best seen in FIGS. 3-5, bushing 14 has an upper surface 16, a lower surface 18, 
and a sidewall 20, Sidewall 20 has an exterior surface 22 configured and dimensioned for 
polyaxial rotation within through hole 12. As a result and as described in more detail 
below, a fastener inserted through a bore 24, which is defined by an interior surface 26 of 
bushing 14 and extends through both upper and lower surfaces 16, 18. can be inserted 
20 at a wide variety of orientations relative to device 10. In an exemplary embodiment, 
bushing 14 has a frustospherical shape. Alternatively, bushing 14 can have a frustoconical 
shape. With either shape, bore 24 can extend through the central longitudinal axis 
perpendicular to the parallel upper and lower surfaces 16, 18. 

Bushing 14 includes slots 28 located on sidewall 20. Slots 28 allow sidewall 20 to 

expand outwardly against through hole 12. This outward expansion locks bushing 14 at 

the selected orientation relative to the axis of through hole 12. In order to enhance the 

locking effect upon expansion, exterior surface 22 of sidewall 20 and/or the periphery of 

through holes 12 can be provided with ridges 30. Ridges 30 provide an additional 

mechanism to resist motion of bushing 14 relative to device 10 once sidewall 20 has 
30 ^ 

expanded outwardly. Although bushing 14 is shown having four slots, any number of slots, 

including one, can be used as long as the chosen number of slots provides for outward 

expansion of sidewall 20, As shown in FIG. 5, slot 28a extends from upper surface 16 

through lower surface 18 while the rest of slots 28 do not extend through to lower surface 

35 18. Slots 28 all extend from upper surface 16 of bushing 14. However, as shown in FIG. 

9, slots 28 can extend from both upper and lower surfaces 16, 18. Although slots 28 of 

FIG. 9 extend in an alternating pattern, other patterns can be used. 
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As shown in FIG. 6, the bone fixation assembly according to the present invention 
5 also includes a fastening screw 32 and a locking screw 34. Fastening screw 32 has a 
threaded shaft 36 that inserts through bore 24 of bushing 14 and is threaded into bone to 
secure bushing 14. and device 10 to the bone. Fastening screw 32 can be self-tapping to 
eliminate the need to pre-thread the hole made in the bone. Further, fastening screw 32 
can be self-drilling to also eliminate the need to pre-drill the hole. A head 38 of fastening 
screw 32 substantially sits within bushing 14 when fastening screw 32 has been threaded 
into the bone. In an exemplary embodiment, bore 24 has an annular shoulder 40 (FIG. 4) 
so that head 38 is flush with upper surface 16 of bushing 14 when head 38 rests against 
shoulder 40. This results in a low profile for the fixation assembly according to the present 
J J invention. Head 38 can be provided with a lip 42 protruding from radial wall 44. Lip 42 
rests against shoulder 40 when fastening screw 32 has been threaded into the bone to 
further reduce the profile. 

Radial wall 44 includes at least one slit 46 to enable outward expansion of radial 
wall 44. Thus, when head 38 is set withing bore 24 of bushing 14, outward expansion of 
20 radial wall 44 of fastening screw 32 causes outward expansion of sidewall 20 of bushing 
14. Fastening screw 32 can include a tapered portion 48 proximal threaded shaft 36 to 
maximize the expanding effect as fastening screw 32 is threaded into bone through bore 
24 of bushing 14. 

As head 38 of fastening screw 32 is open-ended at its top, the open end and radial 
wall 44 define a recess 50 into which locking screw 34 is inserted to outwardly expand 
radial wall 44. Locking screw 34 has a threaded body 52 that is received in a threaded 
blind hole 54 in fastening screw 32. Radial wall 44 of head 38 fastening screw 32 has a 
tapered inner surface 56 that cooperates with tapered end 58 of locking screw 34 so that 
as locking screw 34 is threaded into blind hole 54, tapered end 58 urges radial wall 44 
outward. 

In use, bone fixation device 10 is placed against bone (FIG. 9). If fastening screw 
is not self-drilling, a hole is drilled through bone at the desired orientation with respect to 
device 10 (FIG. 10). This is achieved by rotating bushing 14 within through hole 12. 
35 Fastening screw 32 is inserted through bushing 14 and threaded into bone to secure 
device 10 to bone (FIG. 11). Head 38 can be provided with a mechanism for mating with 
a driver for threading into bone. For example, FIG. 7 shows that slots 28 are formed in a 
pattern that allows slots 28 to receive a blade of a driver for insertion into bone. 



-5- 
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After fastening screw 32 is threaded into bone, locking screw 34 is then inserted 
5 into recess 50. As locking screw 34 is threaded into threaded blind hole 54, tapered end 
.58 of locking screw 34 pushes against radial wall 44 of fastening screw 32 to urge outward 
expansion of radial wall 44. This outward expansion of radial wall in turn causes outward 
expansion of sidewall 20 of bushing 14. thereby locking fastening screw 32, bushing 14, 
and device 10 to bone as a rigid construct. Because the locking of fastening screw 32 
occurs after fastening screw 32 is threaded into bone, it is easier to insert fastening screw 
32 into bone than some prior art designs, which result in simultaneous insertion and 
locking. Furthermore, because head 38 is physically deformed during the locking step (as 
opposed to just physical deformation of the bushing) the assembly according to the 
present invention improves interlocking between bushing 14 and fastening screw 32 to 
help ensure loosening does not occur with time. 

While various descriptions of the present invention are described above, it should 
be understood that the various features can be used singly or in any combination thereof. 
Therefore, this invention is not to be limited to only the specifically preferred embodiments 
20 depicted herein. 

Further, it should be understood that variations and modifications within the spirit 
and scope of the invention may occur to those skilled in the art to which the invention 
pertains. Accordingly, all expedient modifications readily attainable by one versed in the 
art from the disclosure set forth herein that are within the scope of the present invention 
are to be included as further embodiments of the present invention. The scope of the 
present invention is accordingly defined as set forth in the appended claims. 



30 
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5 

Claims: 

1 . A bone fixation assembly comprising: 
a fixation device (10) having a through hole (12); 
a bushing (14) having: 

upper and lower surfaces (16;18); 

a sidewall (20) with an exterior surface (22) configured and dimensioned for 
polyaxial rotation within the through hole (12) of the fixation device (10) and an interior 
J J surface (26) which defines a bore (24) that extends through the upper and lower surfaces 
(16;18); and 

at least one slot (28;28a) located on the sidewall (20) for allowing outward 
expansion of the sidewall (20) against the through hole (12) of the fixation device (10) to 
thereby lock the bushing (14) at a selected angle relative to the axis of the through hole 
20 (12) of the fixation device (10); 
a fastening screw having (32): 

a threaded shaft (36) configured and dimensioned for insertion through the bore 
(24) of the bushing (14) and threadably insertable into bone to secure the bushing (14) and 
fixation device (10) to bone; 

a head (38) configured and dimensioned for insertion in the bushing (14) and 
including a radial wall (44) and open end defining a recess (50); and 

at least one slit (46) located on the radial wall (44) for allowing outward expansion 
of the radial wall (44) thereby outwardly expanding the sidewall (20) of the bushing (14); 
and 

30 

a locking screw (34) having a threaded body (52) threadably received in the head (38) of 
the fastening screw (32) to thereby outwardly expand the radial wall (44) of the fastening 
screw (32). 

35 2. The bone fixation assembly of claim 1 wherein the fixation device (10) is a bone 
plate. 
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3. The bone fixation assembly of claim 1 wherein the bushing (14) has a substantially 
5 frustospherical shape with a central longitudinal axis. 

4. The bone fixation assembly of claim 3 wherein the bore (24) extends through the 
central axis of the bushing (14) and is perpendicular to the upper and lower surfaces 
(16;18). 

10 

5. The bone fixation assembly of claim 1 wherein the bore (24) of the bushing (14) has 
an annular shoulder (40) and the head (38) of the fastening screw (32) is flush with the 
upper surface (1 6) of the bushing (14) when the head (38) of the fastening screw (32) rests 
against the shoulder (40). 

6. The bone fixation assembly of claim 5 wherein the head (38) of the fastening screw 
(32) has a lip (42) protruding from the radial wall (44). 

7. The bone fixation assembly of claim 1 wherein the at least one slot (28;28a) 
20 includes a plurality of slots (28;28a) extending from the upper surface (16) of the bushing 

(14). 

8. The bone fixation assembly of claim 7 wherein one of the plurality of slots (28;28a) 
extends from the upper surface (16) through the lower surface (18). 

25 

9. The bone fixation assembly of claim 1 wherein the exterior surface (22) of the 
sidewall (20) of the bushing (14) includes ridges (30). 

10. The bone fixation assembly of claim 1 wherein the through hole (12) of the fixation 
device (10) includes ridges (30). 

11. The bone fixation assembly of claim 1 wherein the fastening screw (32) is a self- 
tapping screw. 

35 

12. The bone fixation assembly of claim 1 wherein the fastening screw (32) is a self- 
drilling screw. 
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13. The bone fixation assembly of claim 1 wherein the head (38) of the fastening screw 
5 (32) includes a tapered portion proximal to the threaded shaft (36). 

14. The bone fixation assembly of claim 1 wherein the radial wall (44) of the head (38) 
of the fastening screw (32) has a tapered inner surface (56). 

15. The bone fixation assembly of claim 1 wherein the locking screw (34) has a tapered 
end (58). 

16. The bone fixation assembly of claim 1 wherein the recess (50) of the fastening 
screw (32) has a bottom surface having a threaded hole for threadably receiving at least 
a portion of the threaded body (52) of the locking screw (34). 

17. A method for securing a fixation device (10) having a through hole (12) to bone, the 
method comprising the steps of: 

20 inserting a fastening screw (32) through a bushing (14) located in the through hole 

(12) of a fixation device (10); 

threading the fastening screw (32) into a bone; and 

locking the fastening screw (32) to the bushing (14) and fixation device (10) after 
the threading step is completed. 

25 

18. The method of claim 17 wherein the fastening screw (32) is inserted through the 
bushing (14) at a surgeon-selected orientation relative to the fixation device (10). 

19. The method of claim 1 7 wherein the fastening screw (32) has a head (38) and the 

30 

locking step comprises the step of expanding the fastening screw head (38) against the 
bushing (14) to thereby lock the bushing (14) to the fixation device (10). 

20. The method of claim 19 wherein the expanding step comprises the step of inserting 
35 a locking screw (34) into a recess (50) in the head (38). 
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8. RECHERCHIERTE GEBtETE 

Rtchflrchiefler Mindestprufsion <KtassiftKaiionsGy6t6m und Klaasitikaiion&symbole ) 
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R«cnerctitert0 atwf nicm 2um Mindesipfulsloll gehdrsnde Vorbflenikcnungen, sowen dew unier die rechercnienen Gebiete fallen 
Wanrend der miemaliofiaien flecnafChe Konauliiane eieKironiscM Oaiendank (Name der Daienbank ond evil, veiwendeie Sucnnegrtte) 

EPO-Internal 
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Abbildungen 14-17 
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Abbildungen 1,3 
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Welere VerdnenUichungen smd der Foftselzung von FeldC zu 
entnehmen 



Siehe Anhang PatenttamHie 



* Beaoodere Kaiegonen von angegeoer^en VeroMeniitcnungen 
*A' Veronenllicttung. die den aiigerrwinen Stand der Technik delmien. 
aoef nichi ais beionders bedeuisam anzusehen isi 
titeres DoKument. das je<Joc*» erst am Oder nacn dem interna lonalen 
Amneidedaium verotlenllictii worden tst 
•I* VerWtiftlHcJ^ung. die geeignoi isi. atnen Pnontaisansprucn zwoilelhan er- 
sctiernen zu taasen. oder durch die das Verbflentfacnungsdaium amer 
anderen im Rechercnenbencht genannlen Verdttenllichung oeiegt werden 
uM Oder die aus e<nem anderen Msonderen Gruna angegeDen ist (wie 
auagetuhfl) 

*0* VaKMIentlichung. die ^ch aut aine miinditche Otienbarunq. 

eine Benuuung. eine Ausslellung Oder andere MaOnahmen bezietw 
*P* Verdffanincnung. die vor dem iniemattooaien Anmewedaium, aoer nacn 



•T* Spaiare Veronerwlichung. die nacft dem iniemationaten Anmetdedaium 
Oder dem Pnordaisdaium veronenthcnt wdroen isi und mrt der 
Anmeldung nicm kollkJien. jondem our zum Versiandnis deader 
Erfindung lugrundeliegenden Pnnzips Oder der ifw zugrundeiieganden 
Tl>eorie angegeben ist 

'X' VerdWanllicftung von beaonderer Bedeuiung: die baansprucMe Ertindung 
kann altoin autgrund dieser verdnentlichung nichi ats neu Oder aut 
ertindenscner Taiigkeii berurtend belrachtet iworden 

•Y* Verofleniuc/iung von besonderer Bedeuiung: d>e beanspructiie Ertindung 
kann nK:hl ais aul enindenscrwr Tfinglccil beruhend belrachtet 
werden. wenn die Vefoftentiicftung mit etner Oder mehreren anoeren 
Verbftenllichungen d»eser Kategorie in Veroindung georacw wid und 
diese Verbinaung tur emen Fachmann nabeiiegend isi 



Datum dea AbacMusaes der iniematnnatan Recnerctie 

3. September 2001 


Absendedaium dea viiemaiionaien Rechercnenbenoits 

12/09/2001 


Name und Poflanachntl der Intemationalen Rccherchenbendrde 
EuropaiBCttes Paieniaml. P. B. 5616 Patentlaan 2 
NL - 2260 HV Rijswijk 
Tet (♦31-70) 340-2040. Tx. 31 651 eponl. 
Fax: (♦S 1-70) 340-3016 


BevoHmacniigief Bediensieter 

Ducreau, F 



Selte 1 von 2 



INTERNATIONALER RECHERCHENBERICHT 



Inte. A>nm\— Akt«nz*»ctMn 

PCT/CH 01/00190 



C^FoitsMSUng) ALS WESENTLICM ANQESeHENE UNTCRU*aEN 



Kategohe* 


Bezeicnnung der Verolleniticftung. sowe« anordeftich unier Angato der in BetracM tommanoen Teite 




A 


us 5 151 103 A (TEPIC SLOBODAN ET AL) 

29. September 1992 (1992-09-29) 

Spalte 3, Zelle 55 - Zelle 64; Abbildungen 

6,6A 


1-4,7 



FoKTMH PCT/ISA^IO (FonMCzung van Ban 2) Uuh 16921 



Selte 2 von 2 



INTERNATIONAiER RECHERCHENBERICHT 

Angaben zv Veiorreniiictsungen. die zur selbenPti^nitamiM gohbmn 



Im Recnerchan&ericht 
angefuhnes PatenidoKument 



Datum der 
VerOtfantticnung 



tnU jonaiei AMenzeichen 

PCT/CH 01/00190 



MitgHed(er) der 
Patennamilie 



Datum der 
VerOttenttlchung 



us 6030389 


A 


29-02- 


-2000 


KEINE 




US 5902303 


A 


11-05- 


-1999 


DE 


19702201 C 


06-08-1998 








DE 


29701099 U 


06-03-1997 


US 5954722 


_ 

A 


21-09- 


-1999 


AU 


8397698 A 


22-02-1999 








EP 


1005290 A 


07-06-2000 










WO 


9905968 A 


11-02-1999 


US 5151103 


A 


29-09- 


-1992 


WO 


8904150 A 


18-05-1989 








BR 


8707937 A 


13-02-1990 










CA 


1329525 A 


17-05-1994 










EP 


0340223 A 


08-11-1989 










JP 


3500487 T 


07-02-1991 










MX 


170527 B 


30-08-1993 










US 


5053036 A 


01-10-1991 



f onf«Mtl PCr/lSA/210 |Am»>g PM«na«niM)(Juli 1092) 



